Interaction of fluorescently labeled analogues of the amino-terminal fusion peptide of Sendai virus with phospholipid membranes.
A peptide representing the NH2-terminal (33 amino acid residues) of the fusion protein (F) of Sendai virus, as well as its Gly12-->Ala12 mutant, were synthesized, fluorescently labeled, and spectroscopically and functionally characterized. Peptide-induced vesicle fusion was demonstrated by a combination of increased visible absorbance, lipid mixing assay, and electron microscopy. Both peptides, with the mutant peptide being significantly more potent, were shown to induce membrane fusion and bilayer perturbation of negatively charged phospholipid vesicles. These results are consistent with a previous study that showed that a similar mutation in the homologous NH2-terminal segment of simian virus 5 greatly enhanced syncytium formation (Horvath, C. M., and Lamb, R. A. (1992) J. Virol. 66, 2443-2455). Circular dichroism spectroscopy revealed similar high alpha-helical contents of both peptides in methanol and in trifluoroethanol. Using fluorescently labeled peptide analogues we found that (i) the peptides' membrane partition coefficients are in the range of 10(5) M-1; (ii) the NH2 terminus of the wild-type peptide is located within the lipid bilayer, whereas that of the variant peptide lies on the surface; and (iii) both peptides tend to self-associate in their membrane-bound state. The results support a model in which an alpha-helical secondary structure and self-aggregation of peptides are necessary conditions for membrane fusion. The observed differences in the peptides' fusogenic abilities are hypothesized to result from differences in the peptides' degree of penetration into the membrane, induction of membrane destabilization, and ability to cause vesicles to aggregate. The data support Sendai virus-cell fusion models in which the fusion peptide plays a crucial role in fusion induction by destabilizing the bilayer and by triggering the association of viral fusion protein molecules.